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Arterial Consequences of Recreational Drug Use
P.A. Coughlin* and A.I.D. Mavor
Department of Vascular Surgery, Leeds General Infirmary, Leeds, England, UK
Background. Recreational drug use is becoming an increasing problem throughout the world. Many of the drugs used and
their routes of administration have the potential to cause damage to the vascular system. Intravenous drug administration
with the risk of arterial puncture predisposes to the formation of infected pseudoaneurysms. Inadvertent intra-arterial in-
jection predisposes to distal limb ischaemia. Cocaine has numerous effects not only on the heart, but also potentially on any
vascular bed.
Methods. A systematic review of published literature with regard to the arterial consequences of recreational drug abuse
was undertaken by undergoing an electronic search.
Results. Most of the available literature is in the form of case reports and case series. Pseudoaneurysm formation is
a serious consequence for intravenous drug users. For femoral aneurysms vessel ligation is the safest option with a low
amputation risk. A high proportion of patients do have symptoms of claudication in the long term. Intra-arterial injections
can result in limb threatening ischaemia. Systemic anticoagulation forms the mainstay of treatment. Cocaine has signif-
icant effects upon both the myocardium and the arterial tree in general. Arterial problems must always be considered in
cocaine users who present acutely.
Conclusion. The consequences of recreational drug use will result in an increased exposure of vascular surgeons to its
associated complications posing unique and challenging problems.
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Recreational drug abuse has become an increasingly
common problem over the last two decades. The mis-
use of drugs, such as heroin, cocaine and amphet-
amines, is a serious social and health problem. The
number of intravenous drug users worldwide is esti-
mated as approximately 13.2 million.1 In the UK there
are a significant number of young people using recre-
ational drugs with an increase in the use of class A
drugs.2,3
Widespread substance abuse places a significant
burden on the resources of both primary care and hos-
pitals. More specifically, intravenous drug use and
other forms of recreational drug use predisposes to
vascular injury and disease. The use of shooting
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tial for septic and infective complications. The aim of
this article is to review potential arterial complications
that may present to a vascular surgeon in patients
using recreational drug use and to critically evaluate
potential treatment regimes.
Methods
A systematic review of the published English lan-
guage literature was performed to identify studies po-
tentially relevant to the topic. Personal experience and
initial research into the topic had shown that the more
common vascular presentations due to drug abuse
were mycotic pseudoaneurysm formation and acute
limb ischaemia secondary to intra-arterial injection.
Therefore, a Pubmed search from January 1966 to
September 2005 was performed using the follow-
ing combination of keywords both singularly and in
combination: ‘‘intravenous drug abuse’’, ‘‘pseudo-
aneurysm’’, ‘‘limb ischaemia’’ and ‘‘intra-arterialrved.
390 P. A. Coughlin and A. I. D. Mavorinjection’’. Further searches were performed using
these four core keywords in combination with the fur-
ther keywords ‘‘cocaine’’, ‘‘cannabis’’ and ‘‘heroin’’.
These were used as they are the most commonly
used recreational drugs. Papers were rejected for con-
sideration based upon both the title of the paper and
the electronic abstract. Those articles considered rele-
vant were obtained and each paper underwent a fur-
ther manual searching of the reference lists to identify
further articles missed by the electronic search. The
majority of articles were case reports of which
a high percentage were detailing the management of
pseudoaneurysms and the complications of intra-
arterial injection. These two issues will be discussed
at length as they are the most common arterial presen-
tations in this patient group. Specific complications
associated with the use of cocaine and cannabis was
also frequently reported.
Infected Pseudoaneurysms
Pseudoaneurysm formation is caused by a contami-
nated injection into either an arterial wall or the
peri-arterial area causing subsequent necrosis and
potential rupture which can lead to haemorrhage
and potential limb loss or death. The majority of
pseudoaneurysms develop in the femoral artery due
to its close proximity to the femoral vein, although
upper limb vessels are also at risk.4,5
Clinical presentation and diagnosis
The classical presentation is that of a history of pain
and swelling of variable duration associated with usu-
ally a history of groin injection, although some cases
will present acutely with haemorrhage which in the
majority of cases is self-limiting.6,7 Examination usu-
ally reveals the presence of a tender, indurated mass
while the presence of pulsatility is variable.7,8 A
high index of suspicion for a pseudoaneurysm is re-
quired when dealing with any infected groin swelling
in an intravenous drug abuser. The presence of persis-
tent haemorrhage necessitates immediate exploration,
although the majority of cases will not be as acute and
the misguided attempts at incision and drainage for
a ‘‘red abscess’’ must be avoided.
Duplex ultrasound is the investigation of choice,
although historic studies questioned the accuracy of
ultrasound and recommended the use of angiogra-
phy.8,9 Those advocating arteriography believe that
it confirms the diagnosis and determines the location
of the aneurysms as well as imaging the distal run off
for patients where reconstructive surgery was to beEur J Vasc Endovasc Surg Vol 32, October 2006performed. Others suggest that arteriography has
a significant exposure risk in a high-risk population
and the injection pressure may theoretically rupture
the aneurysm.10 Advances in technology and in-
creased expertise in its use has meant that duplex is
the investigation of choice in this patient group show-
ing good accuracy in detecting all types of femoral ar-
tery pseudoaneurysm.11 Schulz et al. report their
experience of duplex in the investigation of 77 intra-
venous drug addicts with groin symptoms.12 Deep
venous thrombosis (DVT) was found in all cases, 7 pa-
tients had femoral artery occlusion, 4 a false aneurysm
and 3 had an arteriovenous fistula. Gan found that
duplex made the correct diagnosis of a false aneurysm
in 15 out of 19 cases although 3 of these required in-
terval duplex scans following initially negative du-
plex scans and a period of observation.13 However, 4
cases were incorrectly diagnosed as an abscess and
the presence of a false aneurysm was only determined
at the time of ‘‘incision and drainage’’. A high suspi-
cion of a pseudoaneurysm needs to be maintained
even in the presence of a negative duplex scan and
re-imaging using either duplex or another modality
(preferably magnetic resonance angiography (MRA))
should be considered.
Management of pseudoaneurysms
Definitive intervention is required in all pseudoaneu-
rysms. Percutaneous thrombin injection does not play
a role in the management of infected pseudoaneu-
rysms despite its success for iatrogenic pseudoaneu-
rysms.14 The surgical treatment of false aneurysms
in this patient group is both challenging and contro-
versial. The potential treatment options include exci-
sion, ligation and debridement of the false aneurysm
with either routine, selective or no arterial reconstruc-
tion. Reconstruction is associated with a number of
potential pitfalls. The high incidence of thrombophle-
bitis and deep vein thrombosis (DVT) limits the avail-
ability of autologous grafts. Graft placement through
a septic field is fraught with complications with graft
sepsis occurring even when extra-anatomical routes
are used.15 In patients who have patent deep veins,
the superficial femoral/popliteal veins may be partic-
ularly useful for limb revascularization. This conduit
provides an excellent size-match and a suitable length
for reconstruction.16 Autologous arterial conduit use
has also been reported, with the ipsilateral internal il-
iac artery used to restore circulation.17 However, most
reports of arterial reconstruction for pseudoaneur-
ysms in intravenous drug users detail significant mor-
bidity in the form of graft infections and amputation
391Arterial Consequences of Recreational Drug UseTable 1. Studies in which reconstructive surgery was performed for infected pseudoaneurysms in intravenous drug users
Number of aneurysms Revascularisation
route
Graft material
used
Infected
graft
Occluded
graft
Amputated
limbs
Died
Feldman and
Berguer (1983)18
23 (simultaneous
revascularisation)
Obturator (19)
Lateral femoral (2) Prosthetic (20) 5 3 4 1
Femoro-femoral
cross over (2)
6 (delayed
revascularisation)
Obturator (3)
Lateral femoral (2) 0 e 0 0
Femoro-femoral
cross over (1)
Reddy (1986)19 10 SVG (6) 1
Prosthetic (1) 3 0
Direct
anastamosis (1)
Patel (1988)20 15 Obturator (10)
Ilio-femoral (3)
Axillo-popliteal (1) Prosthetic 1 1
Right EIA -> Left
Popliteal (1)
Johnson (1988)21 6 (selective
revascularisation)
Obturator (3) Prosthetic (3)
Interposition (2) Prosthetic (1) /
Vein (1)
2 (both prosthetic) 1 2 0
Lateral femoral (1) Prosthetic (1)
Welch (1990)22 6 e e 5 e 2 0
Cheng (1992)23 2 Obturator Prosthetic 0 0 0 0
Al Zahrani (1997)10 7 Lateral femoral Ringed PTFE 1 1 1* 1y
1 Obturator Ringed PTFE 0 0 0 0
2 Interposition RSVG 1 1 0 0
Levi (1997)24 6 Vein (3)
Vein Patch (1)
Obturator
Thrombectomy 1
* Amputation due to an infected knee.
yDeath due to a pulmonary embolus.rates (Table 1). This has resulted in the use of solely
vessel ligation although this is associated with a risk
of inducing limb ischaemia and subsequent limb
loss. Long term claudication is common. Early results
seen with this method of vessel control were far from
encouraging. DeBakey and Simone reported their ex-
perience of the technique for military wounds with
an amputation rate of over 50%.26 These results are
not translated in intravenous drug users with routine
ligation of the CFA vessels in patients with a doppler
scan signal over a pedal artery following test clamp-
ing being a safe treatment modality (Table 2). Reddy
et al. do report an amputation rate of 33% but in this
series, they did not check for distal doppler signals.19
Of the 34 consecutive primary pseudoaneurysms re-
ported in a series from Glasgow, there were no cases
of limb loss even in patients who had evidence of dis-
tal ischaemia pre-operatively.13 Of the three patients
who presented with a recurrent pseudoaneurysm,
only one patient needed an above knee amputation,
this patient having had a previous episode of distalischaemia from intra-arterial injection. Overall ampu-
tation rates following revascularisation are approxi-
mately 12% with a 25% graft infection rate
compared to an 8% amputation rate in patients who
have undergone solely arterial ligation (Tables 1 and
2). Furthermore, although limited evidence, it would
appear at least from the studies by Reddy et al. and
Gan et al. that triple vessel ligation (common femoral,
superficial femoral and profunda femoral arteries)
carries an increased risk of amputation than single
vessel ligation (common femoral artery only).13,19
Management of associated groin sepsis
Extensive soft tissue inflammation requires extensive
debridement resulting in significant tissue loss and
subsequent exposure of the ligated vessels. Vascular-
ised muscular flaps have been used increasingly in
the management of graft infection to cover exposed
vessels, a technique that can also be used in this groupEur J Vasc Endovasc Surg Vol 32, October 2006
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Number of
aneurysms
Number of vessels ligated Rebleeding
requiring
further surgical
intervention
Amputation Deaths Claudicants
at follow up
Feldman (1983)18 24 e 5 0 e
Reddy (1986)19 44 Triple vessel ligation (18) 6
Single vessel ligation (26) 0
Johnson (1988)21 34 6 4 0 e
Cheng (1992)23 19 Triple vessel ligation (13) 1 1 0 14
Single vessel ligation (8)
Ting and Cheng
(1997)6
34 EIA and triple vessel ligation (12)
EIA and single vessel ligation (7) 1 0 0 17/21
Triple ligation only (12)
Single vessel ligation (3)
Levi (1997)24 2 2
Zainal (1998)25 54 4
Gan (2000)13 34 (primary
aneurysms)
Single vessel ligation (24)
Triple vessel ligation (10) 0 0 33
3 (secondary
aneurysms)
Single -> triple ligation (1) 3
Further ligation of profunda
branches or EIA needed (2)
1 0 e
Arora (2001)7 6 CFA ligation only (2) 1 0 0 2
Triple vessel ligation (4)
Triple vessel ligation: ligation of the common femoral artery, the superficial femoral artery and the profunda femoral artery. Single vessel
ligation: ligation of the common femoral artery only.of patients.27,28 We have used the sartorius vascu-
larised muscle flap to aid in closure of open
wounds following debridement and ligation of
pseudoaneurysms with good success. However, there
is no hard evidence in the literature to support or
refute this method of groin cover in this group of
patients.
Management of upper limb pseuodaneurysms
Mycotic aneurysms also affect upper limb vessels
including the brachial, axillary and subclavian
arteries.4,5,29 Soft tissue swellings in the vicinity of
a major artery in an intravenous drug abuser should
be suspected of being a false aneurysm until proven
otherwise. Some patients with pseudoaneurysms
present with neurological symptoms secondary to
nerve compression.30 A number of methods have
been reported for dealing with upper limb pseudo-
aneurysms. These include aneurysm resection and
reversed saphenous vein interposition, aneurysm
resection, extensive debridement, and primary axial
reanastomosis or ligation and excision.5,31,32 More re-
cently, there has been a report of a successful use of
an endvascular stent to exclude a brachial aretery
pseudoaneurysm infected with methicillin resistant
Staph. Aureus.33Eur J Vasc Endovasc Surg Vol 32, October 2006Intra-arterial Injections
Limb ischaemia and subsequent tissue necrosis in drug
abusers has been widely reported after intra-arterial
injection of a number of substances including heroin
and temazepam gel capsules which continued despite
the change in temzepam formulation to a hard gel.34e37
Pathophysiology of intra-arterial injection
The pathophysiological response to intra-arterial injec-
tion of recreational drugs is likely to be multifactorial.
The direct toxic effect of the drug produces a chemical
endarteritis resulting in endothelial injury, platelet acti-
vation and associated localised thrombosis.37 Particu-
late emboli may also precipitate ischaemia. Large
vessel arterial occlusion can occur at the site of injection
most likely due to direct local intimal damage. These pa-
tients aremore susceptible to tissue loss andwill require
definitive vascular or endovascular reconstruction. His-
tological changes include myocyte necrosis, interstitial
oedema with arterial and capillary thrombosis.38
Clinical presentation and management following
intra-arterial injection
The clinical features following intra-arterial injection
include an immediate intense burning pain distal to
393Arterial Consequences of Recreational Drug Usethe site of injection associated with a hyperaemic
flush. Constant pain exacerbated by movement with
associated patchy mottling of the affected limb devel-
ops within a few hours. Swelling may precipitate
a compartment syndrome.39 Distal pulses are often
palpable. Patients who inject into the femoral artery
tend to recover with no long-term consequences.
Those who inject into the radial artery, however,
tend to develop significant tissue loss requiring digital
amputation as well as requiring fasciotomy.39 Varying
regimes have been used in the treatment of intra-
arterial ischaemia. Small numbers of patients and
the inherent difficulties of follow up limit long term
evaluation. Reconstructive surgery is only indicated
in the cases of proximal arterial occlusion. For patients
without a large vessel occlusion, formal anticoagula-
tion should be undertaken using intravenous heparin
initially to prevent the propagation of thrombus
and occlusion of collateral channels. Anticoagulation
should be continued until the symptoms have signif-
icantly improved. Low molecular weight heparin may
be a suitable alternative given the problems of venous
access. Intra-arterial thrombolytic agents have also
been used in some cases with variable success.40 The
arterial vasospasm associated with intra-arterial injec-
tion is usually transient in nature and there is no hard
evidence to support the mandatory use of vasodila-
tors although there are case reports detailing its suc-
cessful use.40,41 This success may in fact be related
to its role as an inhibitor of platelet activation. Sympa-
thectomy is sometimes used in cases of irretractable
ischaemia but is of limited benefit.42 Hyperbaric oxy-
gen can also improve symptoms.43
Cocaine
Pathophysiological effects of cocaine use
Cardiovascular complications account formost cocaine-
relateddeaths.All formsof cocaine abuse are potentially
vasculotoxic and can occur even in a first-time user.44
Acute myocardial infarction is the most commonly
reported cardiac consequence of cocaine misuse,
occurring in patients with and without pre-existing
coronary artery disease.45,46
Cocaine exerts its effect on the cardiovascular sys-
tem in a number of ways. Its procoagulant favours
thrombosis and the development of acute ischaemia.
Cocaine activates platelets, with platelet-rich thrombi
the cause of myocardial infarcts in both normal and
atherosclerotic coronary vessels.47,48 Cocaine also
potentiates the role of catecholamines, subsequently
activating the sympathetic nervous system causingvasospasm and an increase in mean arterial pres-
sure.49 Cocaine stimulates the production of endothe-
lin-1 as well as inhibiting nitric oxide production.50e52
Cocaine abuse accelerates atherosclerosis due to
an increase in Low Density Lipoprotein (LDL) uptake
in vessel walls as well as activating endothelial cells
causing macrophage recruitment and smooth muscle
cell proliferation.48 Cocaine predisposes to arrhyth-
mias, its sympathomimetic affects causing increase
ventricular irritability and subsequently lower the
threshold for fibrillation.53 Its local anaesthetic prop-
erties causes inhibition of the generation and con-
duction of action potentials thereby prolonging the
duration of the QRS and QT intervals.54,55 Cocaine
also increases the intracellular concentrations of
calcium thus triggering ventricular arrhythmias.49
Cocaine-induced apoptosis has been shown to
occur in aortic vascular smooth muscle cells of rats
and thus play a major role in cocaine induced aortic
dissection, atherosclerosis, and hypertension.56
Arterial presentations of cocaine use
The vascular effects of cocaine are widespread and as
such, cocaine can cause a number of vascular condi-
tions and complications. Acute arterial insufficiency
of the lower limb affecting differing arterial segments
has been reported, successfully treated with either
surgical thrombectomy or thrombolytic agents.57,58
Ischaemic stroke temporally related to cocaine abuse
has become increasingly common in young adults.59e61
Indeed the epidemic of abuse of the so-called ‘de-
signer drugs’ amphetamine, cocaine and ecstasy is
fast replacing traditional aetiological factors as the
largest cause of intracerebral haemorrhage among
young adults.62
Thoracic aortic dissection is a recognized compli-
cation of crack cocaine inhalation. Triggered in some
cases by transient severe elevations in blood pressure,
causing a shear effect on the thoracic aorta.63e66
Cocaine induced aortic thrombosis with or without re-
nal artery thrombosis has also been described.67e69
Solitary renal artery disease has been reported both
with acute (renal artery dissection and thrombosis)
and chronic (severe arteriosclerosis) presentations.70,71
Intestinal ischemia induced by cocaine abuse is
a rare condition. However, the diagnosis of bowel is-
chemia should be suspected whenever a cocaine ad-
dict has severe abdominal pain.72,73 This is usually
in the form of segmental intestinal ischaemia with
macroscopic appearances of marked oedema, dilata-
tion and with subserosal haemorrhage. The mesenteric
vessels tend to be normal.73,74 Chronic mesentericEur J Vasc Endovasc Surg Vol 32, October 2006
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bosis has been reported and successfully managed
with visceral revascularization.75 Of increasing con-
cern is the effect of maternal cocaine use on neonates.
Aortic arch thrombosis in a neonate with coarctation
exposed to cocaine in utero has been reported and
there has also been a report of aortic dissection in
early pregnancy related to crack-cocaine use.76,77
Cannabis
Arteritis due to cannabis has been well reported.78,79
Cannabis arteritis may be considered as a particular
form of Buerger’s disease with cannabis representing
a possible cofactor in the pathogenesis of arteritis in
young smokers. Young adults present with signs and
symptoms of subacute distal ischemia of lower or up-
per limbs resulting in digital necrosis. Arteriographic
evaluation shows distal vessel disease in keeping
with that seen in Buerger’s disease. In some cases,
arterial proximal atherosclerotic lesions may also be
present. Cannabis arteritismay alsomimic and compli-
cate thepresentation of such syndromes as thepopliteal
artery entrapment syndrome.78 Cessation of cannabis
use allied with symptomatic treatment including the
use of vasodilators results in improvement of distal
skin necrosis in the majority of cases.79
Conclusions
The increasing numbers of recreational drug users
seen by vascular surgeons is likely to increase. Some
of the complications can be dealt with using techni-
ques routinely practised on a day-to-day basis. How-
ever, some complications present a new challenge to
vascular surgeons and require the development or ad-
aptation of surgical techniques to deal with these new
challenges. Infected psueoaneurysms must be sus-
pected and all cases of groin swelling in this group
of patients require ultrasound investigation. Vessel
ligation with or without vessel cover is the treatment
of choice. Intra-arterial injection requires conservative
treatment on the whole with anticoagulation and
analgesia when limb pulses are present. Anecdotal
evidence suggests that systemic vasodilators may
also be of some help. Surgery is used for more proxi-
mal disease and for amputation. Cocaine has a wide
vasculotoxic effect associated with significant cardiac
dysfunction. High suspicion must be maintained for
the possibility of a vascular crisis in patients taking
cocaine.
This is a ‘‘high-risk’’ group to operate on and as
such all health care workers should adhere to standardEur J Vasc Endovasc Surg Vol 32, October 2006precautions.80e82 Studies have shown a need for eye
protection, protective clothing and the use of double-
gloving during operative or interventional procedures
in high risk groups.83e85 Venous access is often
required but difficult to obtain. A high proportion of
patients therefore require central venous access with
its associated risks and complications including the
risk that you are providing ambulant patients with
access for continued intravenous drug use even whilst
still an in-patient. This patient group are prone to self-
discharge and early use of oral antibiotics and subcu-
taneous heparin is recommended where possible.
Withdrawal from recreational drugs while an inpa-
tient is a significant problem. The formation of a stan-
dard drug regime for all drug users admitted to
hospital may help in the initial treatment prior to
obtaining specialist help.
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